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                                     Fig. 1
Replicating results in mice models 
STZ-induced mice were used to represent mice with 
diabetes type 1. When NETosis is induced with LPS, 
immunofluorescence showed an increase in amounts 
of H3Cit and NETs formed in STZ-induced mice 
compared to vehicle controls (Fig 2). 

Fig. 2
PAD4-deficient mice improved wound healing
H&E staining and confocal microscopy showed 
decreased extracellular DNA in Padi4 knockout mice. 
Confocal microscopy also showed a lack of H3Cit in 
wounds of Padi4-/- mice (Fig 3). Hence, confirming 
the lack of NETosis without PAD4. Padi4-/- mice 
showed faster healing of wounds over 7 days (Fig 4).

Fig. 3

Fig. 4

Results and DiscussionBackground
• Diabetes compromises wound healing.
• One contributory mechanism is the formation of 

neutrophils extracellular traps (NETs).
• NETs consists of extracellular DNA, histones, and 

proteases.
• Formation of NETs (NETosis) requires histone 

citrullination by the enzyme peptidyl arginine 
deiminase 4 (PAD4) encoded by Padi4.

• PAD4 activity and levels of citrullinated histone 
(H3Cit) can be used to measure NETosis.

Comparing wound healing of STZ-induced 
diabetic WT mice and PAD4-/- mice. 
Diabetic WT mice had prolonged wound healing 
(Fig 5a) whereas NETosis delayed wound healing 
in diabetic mice (Fig 5b). When NETs was absent, 
diabetic and normoglycemic mice had no change in 
wound healing (Fig 5c).

Fig 5
Effect of DNase 1 on wound healing in mice
DNase 1 facilitates the breakdown and removal of 
NETs, enhancing wound healing. WT diabetic mice 
treated with DNase 1 had a smaller wound area 
and more re-epithelisation as compared to those 
not treated. In contrast, DNase 1 treatment did not 
further improve wound healing in diabetic Padi4-/- 
mice (Fig 6). DNase 1 facilitates wound healing via 
the breakdown and removal of NETs. 

Fig 6

Conclusion
• Diabetes causes increased NETosis of neutrophils, of which PAD4 and 

H3Cit+ can be used as markers. 
• Mice models which also shows increase in H3Cit+ in hyperglycaemia can 

be used. 
• NETosis is a key component in delayed wound healing. 

Neutrophils of diabetics are more susceptible to 
NETosis in vitro.
When stimulated, neutrophils from diabetics were more 
susceptible to NETosis compared to neutrophils from 
healthy controls (Fig 1).

Methods

Future Direction
• DNase 1 could be further developed into a treatment for diabetic wounds. 
• PAD4 inhibition has great potential to be a novel therapeutic strategy for 

improving wound healing as it targets the root problem of NETosis
• Anti-NET therapy is potentially beneficial in other diseases including 

inflammatory and thrombotic diseases in diabetic individuals. 
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